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SUMMARY

This proceeding requires the Commission to balance the interests of many industries and 

user groups: broadcast, wireless microphones, wireless broadband, medical telemetry, radio 

astronomy and public safety.  No one industry should prevail.  The Commission’s recent actions 

have gone too far in allocating spectrum for broadband use at the expense of wireless 

microphones.  Given that wireless microphones require UHF frequencies for critical uses but 

broadband does not, it best serves the public interest to reverse this course and provide for two 

clean blocks of UHF spectrum for wireless microphone use, free of white space devices 

(“WSDs”). Optimally, the Commission should not eliminate the reserve channels presently set 

aside for wireless microphone use; barring that, the Commission should allow wireless 

microphones to operate on the one assigned television channel and on Channel 37, or on any 

other two clean (low noise and out-of-band emissions from adjacent services) UHF blocks of 

spectrum, without sharing with WSDs.

Numerous technical studies have been submitted in this proceeding.  Many do not stand 

up to close scrutiny.  Using proper assumptions, analyses show that wireless microphones, even 

operating at maximum allowable power (250 mW), will not interfere with 600 MHz licensees, 

though they cannot be used for hyper-critical productions when operating co-channel with 

WSDs.  

Based on the record in this proceeding, the Commission should:

Retain the proposed buffer between the wireless downlink and the 4 MHz portion of the 
duplex gap set aside for licensed wireless microphone use, but reduce it to 100 kHz to 
account for the protection afforded by the ETSI emission masks used by wireless 
microphones;

Allow unlicensed wireless microphones to operate in the duplex gap and guard bands at 
50 mW power to provide for adequate functionality and account for the protection 
afforded by the ETSI emission masks met by wireless microphones;
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Bar portable WSDs from Channels 14-20 to provide for additional interference-free UHF 
channels for wireless microphone use;

Promote effective spectrum sharing between wireless microphones and WSDs by not 
relaxing adjacent channel emission limits, not raising the power levels for portable WSDs 
to 100 mW, and not allowing alternative masks that would relax out-of-band-emissions;

Increase the WSD recheck interval as proposed;

Expand the geographic protection zone for wireless microphones registered for WSD 
protection if the location accuracy requirements for WSDs is reduced;

Adopt a definition of rural that is based on population density, not television channel 
occupancy, and not increase antenna height (already 30 meters above ground level) for 
fixed WSDs operating in rural areas so that the utility of this spectrum for wireless 
microphone use is retained;

Not impose a database control requirement, or fees, on wireless microphones (which have 
their own methods of finding clear spectrum) and not allow wireless microphones to be 
removed from a white space database after 90 days of inactivity;

Retain white space database registration protection for unlicensed wireless microphones;
and

Ensure that wireless microphones can maximize use of the 600 MHz frequencies during 
the transition period to allow sufficient time for the allocation of replacement spectrum,
the design of new product that complies with the new regulatory regime, and to minimize
the hardship faced by wireless microphone owners with 600 MHz equipment.  And,
require a 60-day notification from licensees prior to entering service.
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Sennheiser Electronic Corporation (“Sennheiser”) hereby replies to comments filed in the 

above-captioned Federal Communications Commission (“FCC” or “Commission”) Notice of 

Proposed Rulemaking (“NPRM”).1

DISCUSSION

The Commission’s proposals are inequitable, “would repeal many protections recently 

put in place” to protect wireless microphones,2 and leave wireless microphone users with 

1 Amendment of Part 15 of the Commission’s Rules for Unlicensed Operations in the 
Television Bands, Repurposed 600 MHz Band, 60 MHz Guard Bands and Duplex Gap, and 
Channel 37, and Amendment of Part 74 of the Commission’s Rules for Low Power Auxiliary 
Stations in the Repurposed 600 MHz Band and 60 MHz Duplex Gap; In the Matter of Promoting 
Spectrum Access for Wireless Microphone Operations; Expanding the Economic and Innovation 
Opportunities of Spectrum Through Incentive Auctions, Notice of Proposed Rulemaking, Docket 
Nos. 14-165 and 12-268 (rel. Sept. 30, 2014) (“NPRM”).
2 Comments of Shure at 8.
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insufficient spectrum resources. The Commission should reverse course and provide sufficient 

spectrum for wireless microphone users while carefully considering proposals that would expand 

WSD use of UHF at the expense of wireless microphone operations.

A. Wireless Microphone Spectrum Requirements.

Wireless microphones require clear, reliable, reserve channels in UHF spectrum; sharing 

all spectrum with white space devices (“WSDs”) will undermine the utility of UHF spectrum for 

wireless microphone operations. Audio-Technica sums up: “the rules as proposed unduly favor 

WSD operations at the expense of wireless microphones and, if adopted as proposed, will 

significantly degrade the ability of both licensed and unlicensed wireless microphones to find 

sufficient interference free spectrum to meet the increasing demand for the production and 

performance of new content.”3

1. Wireless Microphones Require Two Clean Blocks of UHF Spectrum.

The Commission’s decision to eliminate the two reserved channels in UHF for wireless 

microphone use greatly impacts the wireless microphone community.  Sennheiser agrees that this 

decision goes far beyond what is necessary to meet the requirements of the Spectrum Act.4 The 

wireless microphone industry concurs that wireless microphones require highly reliable, clean 

UHF spectrum.5 This is important not just for electronic newsgathering (“ENG”) but also for 

content production, professional performances, and political and sporting 

3 Comments of Audio-Technica at 7.
4 See Comments of Shure at i and 25.
5 Comments of Sennheiser at 5 and 7; Comments of Shure at 7; Comments of CP 
Communications at 2.
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events. As Audio-Technica explains: 

From the perspective of the wireless microphone industry (including both
equipment manufacturers and content creators) one of the most important steps 
taken by the Commission in [the 2010 Incentive Auction] proceeding was to 
recognize that the database solution alone was not sufficient to protect wireless 
microphones in all cases and that further actions were necessary to ensure that a
minimum amount of spectrum would continue to be available as a safe harbor for 
wireless microphones free from interference from unlicensed WSDs.6

Given the sensitivity of wireless microphone receivers, and the systems’ fault intolerance and 

real-time operation requirements, the Commission established two reserved channels on a 

nationwide basis.7

The needs of the wireless microphone industry have not changed since then, and in fact 

demand has grown.  The solution that the Commission proposes, use of the guard bands and 

duplex gap, is insufficient to support critical wireless microphone operations, given the limited 

available spectrum and high noise levels in these frequencies. LTE devices without adequate 

filters will send uncontrolled spectrum emissions into adjacent frequencies,8 while co-channel 

operations with WSDs will interfere with and limit the ability to find clear, clean channels.  

Some parties contend that there is adequate spectrum for wireless microphones because

wireless microphones do not use the UHF spectrum currently available.9 This is incorrect.  The 

reserved UHF wireless microphone channels are heavily used every day throughout the country.  

During major events, every single available channel is used. Sennheiser has attached a list of 

6 Comments of Audio-Technica at 4.
7 See e.g., id.
8 See e.g., Attachment to Sennheiser Comments, at 3.
9 See Comments of Microsoft at 30 (claiming that there are plenty of 600 MHz frequencies 
available for wireless microphones); Comments of Google at 37.
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frequencies used during the recent NBA All-Star game, which demonstrates the needs of the 

industry.10

Google and Microsoft specifically assert that wireless microphones need only be assigned 

specific channels for “breaking news” events.11 This narrow view ignores the needs of other 

important wireless microphone users that require hyper-critical links for when there is no 

“second chance,” such as film production, professional concerts and theater, and historic political 

and civic events.12 Other parties claim that the Commission will provide sufficient spectrum for 

wireless microphones with new spectrum allocations.13 None of the bands that the Commission 

has proposed for wireless microphone use will serve as an adequate substitute for the loss of 

reserve UHF spectrum.14

Should the reserved UHF wireless microphone channels no longer be available, the 

Commission should assign the one “naturally occurring” UHF television channel solely for 

wireless microphone use.  Additionally, Sennheiser has proposed that licensed wireless 

microphones operators be allowed to operate on a secondary basis to WMTS and RAS on 

Channel 37, subject to appropriate geographic separation requirements.

Licensed wireless microphones will co-exist better with WMTS than WSDs.  Mobile 

WSDs will be consumer devices, meaning they will be much more likely taken into a medical 

10 Attachment A. 
11 Comments of Google at 2, 3, and 36; Comments of Microsoft at 10.
12 See Comments of Sennheiser at 5.
13 See Comments of CTIA at 41 (suggesting that 3.5 and 5 GHz would be appropriate for 
wireless microphone operations).
14 Promoting Spectrum Access for Wireless Microphone Operations; Expanding the Economic 
and Innovation Opportunities of Spectrum Through Incentive Auctions, Comments of 
Sennheiser, WT Docket Nos. 14-166 and 12-268, at 20 (filed Feb. 4, 2015) (“Sennheiser 
Opportunities Comments”).
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center where WMTS operations occur.  Successful co-existence would then depend upon the 

proper operation of both the WSD and database itself, something unproven given the lack of any 

certified portable WSDs.15 In sharp contrast, licensed wireless microphone operators only 

operate on spectrum that they determine to be clear of any other transmissions.16

Sennheiser recognizes the National Academy of Science’s (“NAS”) concerns regarding 

the potential impact on radio astronomy from any new Channel 37 entrant.17 NAS opposes the 

operation of unlicensed wireless microphones on Channel 37,18 and Sennheiser agrees that 

unlicensed wireless microphone use of Channel 37 would not be appropriate.  Sennheiser has 

proposed that Part 74 licensed wireless microphone operators use Channel 37, on a secondary 

basis and with appropriate geographic separation requirements.19 Sennheiser has asked NAS for

input as to how this proposal can best be managed.

Similarly, Sennheiser recognizes the WMTS Coalition’s objection to unlicensed wireless 

microphone operations on Channel 37,20 and agrees that unlicensed uses would not be 

appropriate. Licensed use would, however. While some wireless microphones are itinerant, this 

is different from being mobile; the majority of licensed wireless microphone operations occur at 

predictable locations, such as TV and film production studios, theaters, and arenas.  These are 

not consumer devices that are taken everywhere in an unpredictable fashion.

15 See Comments of NAB at 7 (“The Commission presently has no experience with consumers 
using personal/portable devices as no such devices have yet been approved for public use.”).
16 Comments of Sennheiser at 10.   
17 Comments of the National Academy of Sciences Committee on Radio Frequency at 10.
18 Id.
19 Comments of Sennheiser at 9.
20 Comments of the WMTS Coalition at n. 47.
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The National Association of Broadcasters (“NAB”) proposes that the Commission 

allocate the entire duplex gap for wireless microphone use.21 While Sennheiser agrees with 

NAB’s premise that wireless microphones require additional and consistent spectrum, even with 

guard bands the duplex gap will be too noisy to allow for hyper-critical wireless microphone 

operations.  While dedicating the entire duplex gap to wireless microphone use will provide 

some much-needed UHF spectrum free from WSDs, this is not a sufficient substitute for the 

reserved spectrum.

2. Wireless Microphones Require Use of the Duplex Gap and Guard 
Bands.

Given the serious reduction in available spectrum for wireless microphone use in UHF, 

wireless microphones must be able to maximize operations on the duplex gap and guard bands.  

Microsoft supports limiting use of the 4 MHz licensed wireless microphone band to electronic 

newsgathering (“ENG”).22 There is no justifiable reason for limiting the type of licensed 

wireless microphone operations.  Many other critical uses must occur on UHF spectrum.  

Microsoft’s asserts that wireless microphones must employ digital modulation in the 

duplex gap.23 Whether a wireless microphone employs digital or analog modulation is irrelevant 

to spectrum efficiency.24 Shure details the error in Microsoft’s logic:

Efficiency gains are only achievable under very consistent conditions and require 
clean, stable UHF spectrum.  Wireless microphone operations relegated to shared 
spectrum through changes in the white space rules will not be able to take full 
advantage of the newer technologies that delivery greater microphone 
efficiency.25

21 Comments of NAB at 14-15.
22 Comments of Microsoft at 9.
23 Comments of Microsoft at 9.
24 See Sennheiser Opportunities Comments at 7-11. In fact, within 1 MHz, the analog ETSI 
mask is actually tighter than the digital ETSI mask.
25 Comments of Shure at 7.
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As Sennheiser and other detail in the wireless microphone opportunities proceeding, 

uncompressed digital modulation is no more efficient than analog.26

NAS objects to the operation of unlicensed wireless microphones on the Channel 37 

guard bands.27 This fear is unfounded because wireless microphones have been operating 

adjacent to Channel 37 for years without incident. It appears that NAS’ concerns stem from an 

incorrect assumption that wireless microphones operate similar to WSDs, and therefore should 

access a database before operating on the guard bands.28 Professional wireless microphone 

operators require clear spectrum and will always check a database, perform a scan, or do other 

spectrum analysis prior to operating. This is routine, because wireless microphones have high 

sensitivity receivers and require real-time, low latency transmissions without interruptions.29

NAS suggests that wireless microphones operating in guard bands adjacent to Channel 37 

comply with the same geographic separation requirements as white space devices.30 NAS’ 

conclusion is based on the assumption that wireless microphones operating at 20 mW will 

produce the same out-of-band emissions as WSDs operating at 40 mW.31 This is not the case,

especially within 1 MHz. The ETSI emission mask attenuates a signal -80 dBc at 100 kHz and 

26 Sennheiser Opportunities Comments at 8.
27 Comments of the National Academy of Sciences Committee on Radio Frequency at 11.
28 Id.
29 See Comments of Audio-Technica at 4.
30 Comments of the National Academy of Sciences Committee on Radio Frequency at 11.
31 Id.
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175 kHz from outside the allowable wireless microphone bandwidth for analog and digital 

wireless microphones, respectively.32

Qualcomm argues that it is unlawful for the FCC to allow licensed use of the guard 

bands.33 There is nothing in the Spectrum Act that supports this. The Act states that “[t]he 

Commission may permit the use of such guard bands for unlicensed use.”34 The use of the word 

“may” does not preclude the allocation of licensed use in these bands.  Absent a specific 

prohibition, the Commission may allocate spectrum consistent with its general authority to 

regulate spectrum.35 There is no reason for the Commission to “withdraw” its decision to 

allocate 4 MHz of spectrum for licensed wireless microphone use.

Qualcomm additionally states that the duplex gap and guard bands should not be 

employed by unlicensed users because “licensed mobile operations will interfere with unlicensed 

white space devices and wireless microphone operations in the duplex gap and guard bands.”36

While Sennheiser agrees that this spectrum will not be ideal for wireless microphone use, this 

should not bar any wireless microphone use of these bands.

3. Unlicensed Wireless Microphones Must Employ 50 mW Power in the 
Guard Bands and Duplex Gap.

The Commission proposed that unlicensed wireless microphones operate at a reduced 

power of 20 mW in the guard bands and the duplex gap.37 Sennheiser and others oppose this and 

32 The ETSI masks are available at 
http://www.etsi.org/deliver/etsi_tr/102500_102599/102546/01.01.01_60/tr_102546v010101
p.pdf

33 Comments of Qualcomm at 18.
34 Spectrum Act § 6407(c), codified at 47 U.S.C. §1454 (emphasis added).
35 47 U.S.C. § 301.
36 Comments at Qualcomm at 7.
37 NPRM at ¶ 96.
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propose that a 50 mW power level would be appropriate.38 As Shure notes, unlicensed 

microphones currently are allowed to operate at 50 mW, and the Commission provides no 

technical justification that a lower power is necessary.39 Audio-Technica details how this rule 

would “effectively prevent wireless microphones from making use of the guard bands or duplex 

gap,” as this is not clean spectrum and wireless microphones will be more susceptible to 

interference than WSDs.40 Additionally, creating specific technical rules for wireless 

microphones operating in such small slivers of spectrum would render product development 

uneconomical.

It is important to consider that the unlicensed wireless microphones that will operate in 

the UHF frequencies are not consumer devices and should not be treated as such.  In its 

comments, Sennheiser outlined three classes of wireless microphone users: Class A licensed 

professional users; Class B other professionals and semi-professional users; and Class C hobbyist 

users.41 Wireless microphone manufacturers have transitioned wireless microphones designed 

for Class C hobbyist users to unlicensed bands.  A large portion of unlicensed wireless 

microphone are used for professional applications, by Class A and Class B users.  These should 

not be considered consumer products.  For example, a significant portion of Class B unlicensed 

operators are required to comply with the Americans with Disabilities Act (“ADA”), which 

mandates the provision of an assistive listening system for the hearing challenged. In most 

situations, the only effective way to provide an ADA compliant system is through the use of 

wireless microphones.  

38 Comments of Sennheiser at 15; Comments of CP Communications at 7; Comments of 
Audio-Technica at 10.
39 Comments of Shure at 19-20.
40 Comments of Audio-Technica at 10.
41 Comments of Sennheiser at 4-5.
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4. Wireless Microphones Should Operate on Channels 14-20, but
Portable WSDs Should Not.

The Commission proposed that WSDs share with wireless microphones available 

spectrum on Channels 14-20. This is a prime example of the Commission going beyond what is 

required by the Spectrum Act by maximizing available UHF spectrum for WSDs at the expense 

of the effective operations of wireless microphones. The wireless microphone industry opposes

sharing Channels 14-20 with portable WSD, as wireless microphone users require a certain 

amount of interference-free UHF spectrum.42 As a practical matter, as Shure explains, the 

Commission encouraged the development of wireless microphones for these frequencies;43

allowing WSDs to share the same spectrum would render this new equipment less usable.

Motorola suggests that wireless microphones will threaten public safety operations if 

allowed to operate on Channels 14-20.  Motorola offers no technical support for this conclusion,

wireless microphones have shared these frequencies for years without impacting PLMS or 

CMRS service.44

B. Co-Existence between Wireless Microphones and Other Users.

There is insufficient real world experience to justify the “aggressive proposals” made in 

the proceeding with regard to WSD operations.45 And a fundamental error in many of filings is 

the assumption that wireless microphones operate like white space devices, and should meet the 

same rules.  The interference control system that the Commission devised for white space 

devices allows WSDs to operate when there is an available channel and shut off when there is 

not (or in the instance when a WSD is unable to contact a database).  Wireless microphones are 

42 Comments of Sennheiser at 10; Comments of Shure at 24.
43 Comments of Shure at 24.
44 Comments of Sennheiser at 14.
45 Comments of NAB at 2.
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fault intolerant and need to operate without interruption; if they are shut off by a database 

control, a newscast, television coverage of a breaking news event, or a performance is shut off as 

well.  

A number of parties provide technical analyses which, when examined closely, make 

inaccurate assumptions about wireless microphones that are serious enough to undermine the

conclusions.  Indeed, many of these parties undermine their conclusions by sweeping WSDs and 

wireless microphones into the same category, even though the technical characteristics of these 

devices are quite different. As always, in answering technical questions, the Commission must 

consider practical, real-world applications and experiences over speculative worst case or 

extreme scenarios conjured in a lab. When considered in this way, the engineering shows that 

wireless microphones will not cause harmful interference to wireless handsets or WSDs (or 

broadcast, notwithstanding the repacking process).

1. Wireless Microphones Will Not Interfere with Wireless Handsets.

Wireless microphones can exist adjacent to 600 MHz operations without causing harmful 

interference. The Commission set a 1 MHz buffer between the 4 MHz block allocated for 

licensed wireless microphone use and the 600 MHz downlink block.46 The wireless microphone 

community has shown that a 100 kHz buffer is appropriate.47 The ETSI masks are sufficient 

control for emissions into the wireless bands.48

46 NPRM at ¶ 95.
47 Comments of Sennheiser at 8; Comments of Shure at 16.
48 The ETSI masks are available at 

http://www.etsi.org/deliver/etsi_tr/102500_102599/102546/01.01.01_60/tr_102546v010101
p.pdf

11 

                                                           



 

The Commission incorrectly assumes that wireless microphones may interfere with 

operations in the downlink band because they are unable to detect a signal and will assume that a 

channel is clear.49 CP Communications explains that this concern is unwarranted: 

Transmissions from a downlink band will be coming from a base station and will 
have to be strong enough for a handset to use with all the limitations of its 
receiving ability that are due to antenna size and body absorption.  It is not 
plausible that a sensitive wireless microphone receiver with a relatively efficient 
antenna would be unable to hear the base station signal if it is strong enough to be 
usable by a handset.50

CP Communications additionally disputes the idea that a group of wireless microphones will 

have the same interference potential as one 4 W EIRP base station.51 A group of microphones 

will have a number of low powered transmitters that are spread out, making it unlikely that the 

entire group of microphones will be near a handset (as opposed to a fixed WSD with one 

antenna).52

Broadcom submitted an analyses showing that the LTE downlink will be protected, 

concluding that “unlicensed devices can coexist with licensees at 3 MHz when operating at 40 

mW.”53 While the operation of WSDs and wireless microphones differ greatly and should not be 

equated, if WSDs can protect LTE operations then there should be no question that wireless 

microphones will not interfere with LTE.  The Dynamic Spectrum Alliance, which seeks to 

operate in unlicensed spectrum under the IEEE 802.11af Wi-Fi standard, in fact concurs that 

wireless microphones are compatible with LTE, concluding that “[w]ireless microphone use will 

49 NPRM at ¶ ¶ 167-168.
50 Comments of CP Communications at 5.
51 See NPRM at ¶ ¶ 167-168.
52 Comments of CP Communications at 5.
53 Comments at Broadcom at 2.
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not compromise LTE operation because the microphone devices operate at very low power in 

very narrow bandwidths no greater than 200 kHz.”54

Several parties still question whether wireless microphones will cause interference to 

wireless operations. Their technical showings are fundamentally flawed and do not support this 

contention.  

Qualcomm objects to the Commission allowing wireless microphone and WSD 

operations in the guard bands, “without providing any technical analysis and ignoring a mountain 

of evidence to the contrary.”55 Wireless microphones have operated for decades adjacent to 

television and land mobile service without a buffer. Qualcomm does not specify what type of 

wireless microphone was tested, so Sennheiser cannot comment on the validity of all of the 

assumptions relied upon, but the Commission should consider the following:

Qualcomm tested for 1 dB of desense to the LTE handsets.56 This level is overprotective, 
allowing large amounts of spectrum to lay fallow; it is highly questionable whether 
desensing of a single dB will cause blocking failure to any quality built receiver in the 
vast majority of situations.

Though Qualcomm stated that it was testing indoor operations, it relied on threshold 
figures from -15 C° temperature tests rather than the more relevant 25 C° temperature
tests,57 which varied the measurements for the wireless microphone signals they tested by 
2.5 dB in Test 2 and 2.8 dB in Test 4.

Qualcomm simulated a wireless microphone signal in the duplex gap modeled as a 
continuous wave (“CW”) tone.58 In practical application, audio input to a wireless 
microphone is never continuous, but rather constantly varying, just like the ambient 
sounds in the environment.

54 Comments of the Dynamic Spectrum Alliance at 8.
55 Comments of Qualcomm at iii.
56 Comments of Qualcomm at 9.
57 Comments of Qualcomm at 10-11 and Table A-1.
58 Comments of Qualcomm at 9.
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Qualcomm erroneously used Effective Isotropic Radiating Power (“EIRP”), the power 
output measurement for WSD, rather than conducted power at the antenna terminal,
which is how power levels of wireless microphones is measured.59 When antenna gain is 
zero, EIRP and conducted power are equivalent. Handheld or body pack wireless 
microphone transmitters require omnidirectional antennas (because the transmitters are in 
constant motion). An isotropic antenna is omnidirectional with zero gain, but only exists 
as a theoretical ideal. Therefore, the EIRP of a microphone is lower than the rated 
conduct power, typically by 2 to 3 dBm.  As a result, 50 mW wireless microphones have 
an EIRP of around 30 mW and 20mW wireless microphones have an EIRP of around 12 
mW.

Qualcomm concludes that a wireless microphone operating 1 MHz away from the 
downlink block with output power of 13 dBm EIRP (~ 35mW conducted power)
“translates to an interference radius of 69 meters (or 226 feet).”60 This is wrong.  A 
wireless microphone at that power level can barely operate over that range on its own 
frequency; the ETSI emission mask attenuates a wireless microphone signal to -90 dB at 
1 MHz from the center carrier frequency.

The Figure 1 graph is not drawn to scale in magnitudes and bandwidths;61 inferences 
drawn from it may be incorrect.

CTIA has submitted a similarly faulty analysis to support the contention that the out-of-

band emissions (“OOBE”) from wireless microphones (and WSDs) pose a great threat to 600 

MHz wireless services.  If wireless microphone OOBEs are the greatest threat to LTE, then there 

is no threat:

CTIA did not conduct actual testing of a wireless microphone, claiming that none were 
available that met the FCC’s proposed technical parameters.62 In fact, one Sennheiser 
product (EW300IEM-G2) does and although it is now out of production, thousands are in
use. One variant that is no longer in use in the U.S. but is readily available outside this 
country operates in the frequency range used for their guard band tests. Alternately, 
CTIA could have used a higher power transmitter and detuned the antenna by simply 
cutting it to reach the desired EIRP, a trivial process for a competent RF engineering firm 
such as VCOM.

59 Comments of Qualcomm at 10-11
60 Comments of Qualcomm at 11.
61 Comments of Qualcomm at 9.
62 Comments of CTIA at 8.
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CTIA instead simulated wireless microphones assuming a 0 dB antenna and a continuous
tone.63 As stated above, these parameters are not valid assumptions with regard to the 
operation of wireless microphones, and allow CTIA to draw incorrect conclusions.

Like Qualcomm, CTIA erroneously used EIRP, the power output measurement standard 
for WSD, rather than conducted power at the antenna terminal, which is the measurement 
for wireless microphones.64 As noted above, the EIRP of a wireless microphone is lower 
than the rated conduct power, typically by 2 to 3 dBm; thus, 50 mW wireless 
microphones will operate at an EIRP of around 30 mW and 20 mW wireless microphones 
will operate at an EIRP of around 12 mW.

CTIA also, like Qualcomm, assumed an unreasonable 1 dB threshold for blocking 
handsets; it would be bad public policy for the Commission to set aside spectrum to 
provide this much protection.

CTIA also assumed handheld use,65 though body pack wireless microphone transmitters,
which are subject to higher body absorption effects, are used far more often.66

CTIA assumed a one meter separation distance between wireless microphones and 
wireless handsets.67 In real-world applications, this is the exception. Wireless 
microphones are primarily used on-stage, in studios or production sets, and in 
presentations, where the users are distanced farther than a single meter from audience
members who would have handsets. And, it is the norm for audience members to turn off 
their handsets during performances, presentations, religious services, educational 
instruction, content production, etc. At large arena and stadium events when handsets are 
used, the separation distance between the wireless microphones and the public is 
generally significant.

CTIA made liberal conclusions, equating barely detectible threshold standards with 
device failure. One example is the conclusion that a wireless microphone would cause 
interference if operated within 9 MHz of the lower guard band.68 Given the years that 
wireless microphones have operated immediately adjacent to primary services, either 
CTIA is assuming mobile devices have no reasonable level of selectivity, which if true it 
would be poor policy for the FCC to protect, or its conclusion is badly overstated.  If a 
low-power wireless microphone operating within 9 MHz would cause harmful 

63 Id.
64 Comments of CTIA, Appendix B, p.10.
65 Id.
66 Body packs outsell handheld wireless microphones many times over.
67 Comments of CTIA at 10.
68 Comments of CTIA at 20 and 27 at Figure 7.
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interference to a mobile device, Sennheiser questions how that device could function 
where there is an active TV signal operating at much higher power, which under some 
repacking plan scenarios would be located only 7 MHz from the lower guard band.

For these reasons, the Commission should disregard the conclusions of Qualcomm and CTIA 

with regard to the effects on 600 MHz licensees by wireless microphones.

2. White Space Devices Will Impede Wireless Microphone Use of Shared 
Spectrum.

To foster better spectrum sharing between wireless microphones and WSDs, the

Commission proposed to increase the frequency at which WSDs must check a database, to every 

twenty minutes.69 Sennheiser supports this proposal, as it will allow wireless microphones to 

operate with greater protection on the remaining UHF channels that will be available after the 

close of the incentive auction.70

Google and Microsoft object to this re-check frequency on the basis that it increases the 

number of database inquiries by 72-fold, increasing operating cost and battery use.71 Without 

data on the length of these queries or battery drain, however, the Commission cannot determine 

whether the proposed recheck frequency would have any detrimental effect on WSDs.

The Wireless Internet Service Providers Association (“WISPA”) objects to any increase 

in re-check frequency on the basis that it will add difficulty to WSD operations and could disrupt 

critical public safety operations.72 The White Space Alliance disagrees that an increased re-

check interval would be difficult for a database to achieve.73 And given that only a small 

number of grants for equipment certification have been issued for WSD devices, it is difficult to 

69 NPRM at ¶ ¶ 192-193.
70 Comments of Sennheiser at 11.
71 Comments of Google at 47.
72 Comments of WISPA at 18-20.
73 Comments of the White Space Alliance at 25.
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understand how this change would disrupt the fixed wireless white space broadband 

ecosystem.74 As for critical operations, the Commission has ensured that there is sufficient 

spectrum for public safety use, and indeed has brought in sufficient funds through auction to 

build a public safety broadband network.  

The Commission additionally proposed relaxing the separation distance requirements for 

portable WSDs.75 Sennheiser expressed concern that if this were implemented, registered 

wireless microphones may be subject to interference unless the geographic protection zones were 

expanded.  Shure agrees that the protection zone must be increased proportionately to the 

decrease in geographic accuracy.76

Microsoft proposes that the Commission increase allowable power levels for portable 

WSDs to 100 mW.77 Sennheiser opposes any increase in power for WSDs, as that would be

counter to the Commission’s goals of providing for effective spectrum sharing between wireless 

microphones and WSDs.  For example, the Commission looks at aggregate power for wireless 

microphones in operating in the same channel, but does not require this for WSDs.  

Similarly, Sennheiser opposes Motorola’s request that the Commission allow for a 

“relaxed transmit mask,” or any other type of mask for WSDs that would result in an increase in 

out-of-band emissions.78

The Commission proposed loosening certain rules for WSDs in “rural” areas, basing the 

definition of rural on the number of unused television channels rather than population density.79

74 Comments of WISPA at 19.
75 NPRM at ¶ 76.
76 Comments of Shure at 28.
77 Comments of Microsoft at 3-5 and 14-15.

78 Comments of Motorola at 6-7.
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Sennheiser objected to this definition of rural, and to increasing allowable antenna height for 

WSDs in rural areas, which already is 30 meters above ground level; higher antenna height will 

spread WSD emissions, potentially interfering with the many wireless microphone operations 

that do occur in less populated areas.80

Others agree.  Shure explains that the increase in antenna height would substantially 

increase the transmission range of fixed WSDs, and notes that no analysis has been performed to 

determine the impact on wireless microphones.81 Audio-Technica states that, while this proposal 

may reduce WSD base station deployment costs, the FCC does not achieve spectrum efficiency 

goals when “higher powered operations would preclude other service providers from sharing that 

same spectrum.”82 Database administrator Spectrum Bridge states that the Commission’s 

definition of rural is too variable, and supports instead the definition of rural proposed for 3.5 

GHz.83 Sennheiser would support this approach, as that definition is tied to population density 

and facilitate good WSD database management.

WISPA believes that wireless microphones do not require protection in rural areas.84

Wireless microphones are used routinely in rural areas, not just for spontaneous newsgathering.

79 NPRM at ¶ ¶ 44-53.
80 Comments of Sennheiser at 11.
81 Comments of Shure at 28; see also Comments of Audio-Technica at 15 (“If unlicensed 
wireless microphone power levels must be set at the same levels as WSDs (and in some cases 
substantially lower) to avoid interference, it follows that increasing WSD power and antenna 
heights in rural areas to the higher levels proposed will create new interference with proximate 
wireless microphones and undermine the Commission’s policy of spectrum sharing.”).
82 Comments of Audio-Technica at 15.
83 Comments of Spectrum Bridge, Inc. at 4.
84 Comments of WISPA at 23.

18 

                                                                                                                                                                                           



 

For example, as Sennheiser explained, wireless microphones used at many sporting and public 

events would be affected.85

CEA suggests that wireless microphones may cause interference to WSDs when 

operating in the duplex gap and guard band.86 While CEA suggests that the FCC failed to 

conduct an adequate technical analysis, CEA does not provide support for its concern. 

3. Wireless Microphones Will Not Interfere with Broadcast Services 
When Operating Co-Channel, and Should be Allowed to Meet a 
Threshold Field Strength Test.

CEA expresses concern that unlicensed wireless microphones could interfere with 

television stations “if the technical requirements are loosened too much.”87 CEA’s fears are 

unfounded.  

CEA overstates the rule change, claiming it “represents a significant reduction from the 

Commission’s previously proposed distances, which ranged from 97 to 129 kilometers.”88 This 

statement gives the false impression that the separation distance has been radically reduced from 

97 km (at minimum) to 4 km, but CEA is comparing entirely different measurements: the 

distance from the broadcast antenna (97 km) vs. the distance from the outside service contour (4

km).

In any event, the 4 km separation distance for wireless microphones is overly 

conservative, as it was established for WSDs operating with an EIRP of 4000 mW with an 

antenna at 3 meter height above average terrain (“HAAT”).  The Commission reasoned that

sixteen 250 mW licensed wireless microphones operating within the same 6 MHz TV channel 

85 Comments of Sennheiser at 11.
86 Comments of CEA at 6-7.
87 Comments of CEA at 3.
88 Id.
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cumulatively equaled 4000 mW.89 The cumulative power from sixteen separate sources spaced 

apart is not the same as to a single source. It would be an extremely rare occasion that sixteen 

250 mW power wireless microphones would be operated within the same TV channel; 

Sennheiser has no knowledge of this ever occurring.90 Furthermore, the 3 meter antenna HAAT 

is not applicable to wireless microphones. The only standard 250 mW wireless microphone 

transmitters available on the market are body packs, in which the antennas typically sit at waist 

level, certainly not 3 meters HAAT.  These body packs are subject to body absorption effects far 

more than handheld devices. 

For these reasons, Sennheiser has proposed that wireless microphones operating co-

channel should instead meet a field strength threshold of -80 dBm at operation site.91 Virtually 

all Part 74 wireless microphones on the market now have a SCAN function that finds clear 

frequencies below this threshold.

CEA additionally errs in assuming that sixteen wireless microphones operating at 20 mW 

will produce 320 mW aggregate power within a channel.92 Once again, this overly simplistic 

theoretical calculation does not yield a realistic result.  CEA assumed that, “[a]ny positive gain 

on wireless microphones’ transmitting antennas will cause the radiated power to be greater than 

the proposed 20 mW, increasing the concern about harmful interference.”93 This fear is 

89 That is, 16 x 250 mW = 4000 mW.
90 Wireless microphones would only operate at 250 mW by a licensed operator and at unique
occasions such as a golf tournament broadcasts where that power level is required to achieve 
range, though in such an instance the microphones would be employed at considerable 
geographic distance from each other.  Operation of unlicensed wireless microphones, which is 
limited to 50 mW, would almost always occur indoors, where attenuation of RF signals is 
significant.
91 Comments of Sennheiser at 13.
92 Comments of CEA at 5.
93 Comments of CEA at n.14.
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unfounded, as portable transmitters have omnidirectional antennas with some level of negative

gain.

4. A Database Control Requirement Will Impede Use of Spectrum by 
Wireless Microphones.

The Commission sought comment on whether the Spectrum Act requires that unlicensed 

wireless microphones access a white space database.94 Sennheiser and other wireless 

microphone manufactures demonstrate that wireless microphones meet the requirements of the 

Act by relying on sensing and/or manual database checks to find clear spectrum.95

A database control requirement would impose further hardship and disruption on the 

wireless microphone industry in addition to what is being created by the drastic reduction in

spectrum.  As Shure explains, white space database control would require the redesign of basic 

microphone architecture, increasing both costs to consumers and time to market for compliant 

devices.96 Audio-Technica states: “[u]nlike WSDs, the ability to access the Internet and to query 

databases is not an inherent part of the design or function of wireless microphones.” A database 

requirement would “degrade performance due to the limitations on current battery technology”

and “render all current product in the market obsolete,” which will impose additional costs on 

owners.97 Given that there is insufficient real world experience to justify reliance on the 

94 NPRM at ¶ ¶ 162-164.
95 Comments of Sennheiser at 16; Comments of Shure at 40. This is not dissimilar to a WSD 
installer manually imputing the location of a fixed WSD is into a white space database. See 47
C.F.R. § 15.711(b)(1).
96 Comments of Shure at 18.
97 Comments of Audio-Technica at 12.
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databases, it would not be in the public interest to require the industry to redesign their products 

to meet this requirement.98

The Wi-Fi Alliance asserts that all wireless microphones should be required to access a 

database, including licensed wireless microphones which should receive channel assignments 

from a database.99 The white space database was conceived as a method of protecting television

and other licensed operations from WSDs, something that wireless microphones have done for 

years without being required to have database control. There is no justification for imposing 

database control on wireless microphones.

Microsoft claims that it would be “arbitrary and capricious” if the FCC did not impose 

the same database access requirement on both WSDs and wireless microphones.100 Considering 

the differences in the two types of technologies,101 the Commission would be arbitrary and 

capricious if it were to require database control for wireless microphones, as the impact on 

wireless microphone use would be extremely different from the impact on WSDs and nothing 

has changed to justify this new requirement.

5. Registration Protection for Unlicensed Wireless Microphones Must be 
Retained.

The Commission proposed eliminating the protection of unlicensed wireless microphones 

that are registered with a white space database.102 Sennheiser opposed this rule change because 

it would take away the ability of many professional performance companies to operate free of 

98 While the WhiteSpace Alliance touts the “success stories” of white space databases 
employed in other parts of the world, see Comments of the WhiteSpace Alliance at 6, this 
grossly overstates the actual real-world experience of U.S. white space database administrators.

99 Comments of the Wi-Fi Alliance at 39-40.
100 Comments of Microsoft at 36.
101 See Comments of Sennheiser at 11-12; Comments of Audio-Technica at 12 and 14.
102 NPRM at ¶ ¶ 185-187.
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interference from WSDs.103 More than sixty parties agree, including the Baltimore Symphony 

Orchestra, the Houston Orchestra, the Steppenwolf Theater in Chicago, the Signature Theater in 

Arlington, and the Yale School of Drama and Yale Repertory Theater.104

WISPA questions the merits of database protection, concluding that “it is unlikely that 

the broadband signal would interfere with the wireless microphone because the broadband signal 

[from a WSD] occupies almost the entire six megahertz channel while the wireless microphone 

likely only occupies 200 kHz or even less of the channel. In this example, only 1/30th (3.3 

percent) of the broadband signal energy would ever be detectable by the 200 kHz wireless 

microphone receiver.”105 WISPA’s conclusions are wrong.  A TV signal is also 6 MHz wide,

and wireless microphones must avoid it to elude interference.  Moreover, wireless microphone

transmitters send a signal that is within 200 kHz but a receiver captures a wider bandwidth, even 

with filtering incorporated.

C. The 600 MHz Transition.

The wireless microphone manufactures have agreed to the Commission’s proposed cutoff 

dates for certification and marketing of equipment that can operate on the repurposed 600 MHz 

band.106 But as Sennheiser detailed in comments filed in the concurrent wireless microphone 

opportunities NPRM, the Commission must manage the transition carefully.107 With regard to 

103 Comments of Sennheiser at 19-20.
104 See Comments of the Baltimore Symphony Orchestra at 1; Comments of the Houston 
Symphony at 1; Comments of the Steppenwolf Theater at 1; Comments of the Signature Theater 
at 1; Comments of the Yale School of Drama and Yale Repertory Theater at 1; see also
Comments of Shure at 30.
105 Comments of WISPA at 21.
106 See Comments of Sennheiser at 21; Comments of Shure at 41.
107 Sennheiser Opportunities Comments at 19.
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rules adopted in this proceeding, the industry agrees that wireless microphones able to operate on 

other portions of the 600 MHz band should not become unlawful solely because they also can 

operate on the repurposed spectrum.108 As Shure points out, the Commission did not impose this 

requirement on white space devices, and provides no explanation as to why wireless 

microphones should be singled out.109

WISPA requests that 600 MHz licensees provide notification to the Commission and a 

white space database administrator at least 60 days prior to commencing operations.110

Sennheiser supports this notification requirement, as it would allow wireless microphone 

operators to maximize use of the 600 MHz spectrum while developing new products for other 

spectrum bands.

CTIA requests that the FCC expedite the transition of wireless microphones from 600 

MHz.111 CTIA does not present compelling reasons for the Commission to impose a more rapid 

transition period.  The transition of the repurposed spectrum is dependent upon the repacking 

process.  Any decrease in the amount of time will greatly harm the industry, as wireless 

microphone users must be able to maximize the useful life of 600 MHz equipment, and wireless 

microphone manufacturers must have time to develop products for new frequency bands.  The 

time to market for newly designed wireless microphones is at least several years, particularly for 

products that will operate on newly accessed bands.  For these reasons, the suggested expedited 

timelines are unjust, unwarranted and infeasible. However, if CTIA would like to assist in 

expediting the transition of wireless microphones from 600 MHz, it can agree to Sennheiser’s

108 Comments of Sennheiser at 21; Comments of Shure at 42.
109 Id.
110 Comments of WISPA at 17.
111 Comments of CTIA at 43-44. 
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proposal to have auction winners pay fair, prorated compensation to wireless microphone owners 

for equipment rendered obsolete.

CONCLUSION

The wireless microphone industry has demonstrated that the Commission must modify its 

suggested rules to better balance the needs of wireless microphone users and white space 

devices. Wireless microphone users require two blocks of separated, clean UHF spectrum for

hyper-critical wireless microphone use, and as well as additional protections that will allow 

wireless microphone operations access to the maximum amount of UHF spectrum free from 

interference by WSDs. Any database control of wireless microphones is impractical and 

unwarranted. The Commission also should ensure ample time to develop equipment for 

alternative bands and minimize the hardship of wireless microphone owners.

Respectfully submitted,

Laura Stefani
FLETCHER, HEALD & HILDRETH, P.L.C.
1300 North 17th Street, 11th floor
Arlington VA  22209
(703) 812-0400

February 25, 2015 Counsel for Sennheiser Electronic Corporation
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James Stoffo
Frequency Coordination Report

Show Name

NBA All Stars 2014
378 Frequencies Listed

TV Channels:(New Orleans, LA 70130) 
NTSC: 22, 28
ATSC (DTV): 11, 15, 21, 24, 26, 31, 36, 47, 50

Customer: Professional Wireless Systems
Point of Contact
Show Notes: 

Sorted By Frequency
Name Model IntervalFrequencyChannelZone Assignment TV Ch
Firehouse Comtek BST-25 5/6 76.600 '5/5 GREEN ZONEUnassigned5 
Firehouse Comtek BST-25 5/6 1.000 77.600 '5/15 GREEN ZONEUnassigned5 
Firehouse Comtek BST-25 5/6 1.200 78.800 '5/27 GREEN ZONEUnassigned5 
Firehouse Comtek BST-25 5/6 1.500 80.300 '5/42 GREEN ZONEUnassigned5 
Firehouse Comtek BST-25 5/6 .600 80.900 '5/48 GREEN ZONEUnassigned5 
Firehouse Sennheiser EM3732-II L 389.125 470.025 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX .400 470.425 ' GREEN ZONEUnassigned14 
TNT Game Shure UHF-R G1 .300 470.725 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX .550 471.275 ' GREEN ZONEUnassigned14 
TNT Game Shure UHF-R G1 .350 471.625 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX .300 471.925 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX .400 472.325 ' GREEN ZONEUnassigned14 
Firehouse Sennheiser EM3732-II L .350 472.675 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX .950 473.625 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX .700 474.325 ' GREEN ZONEUnassigned14 
TNT Game Shure UHF-R G1 .500 474.825 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX .300 475.125 ' GREEN ZONEUnassigned14 
Firehouse Sennheiser EM3732-II L .400 475.525 ' GREEN ZONEUnassigned14 
TNT Game Shure UHF-R G1 .300 475.825 ' GREEN ZONEUnassigned14 
Firehouse Telex BTR-800 88 RX 6.400 482.225 ' GREEN ZONEUnassigned16 
Firehouse Telex BTR-800 88 RX .900 483.125 ' GREEN ZONEUnassigned16 
TNT Game Shure UHF-R G1 .500 483.625 ' GREEN ZONEUnassigned16 
Firehouse Telex BTR-800 88 RX .900 484.525 ' GREEN ZONEUnassigned16 
Firehouse Telex BTR-800 88 RX .700 485.225 ' GREEN ZONEUnassigned16 
Firehouse Telex BTR-800 88 RX .925 486.150 ' GREEN ZONEUnassigned16 
NBAE Allen Green Lectrosonics Standard Block 19 .350 486.500 '0/1 GREEN ZONEUnassigned16 
DanSzafra ENG Lectrosonics Standard Block 19 .400 486.900 '0/5 GREEN ZONEUnassigned16 
Firehouse Telex BTR-800 88 RX .625 487.525 ' GREEN ZONEUnassigned16 
DanSzafra ENG Lectrosonics Standard Block 19 .975 488.500 '1/5 GREEN ZONEUnassigned17 
Ty Williams NBAE Lectrosonics Standard Block 19 1.400 489.900 '2/3 GREEN ZONEUnassigned17 
Ryan Varti TSN Lectrosonics Standard Block 19 1.900 491.800 '3/6 GREEN ZONEUnassigned17 
Ty Williams NBAE Lectrosonics Standard Block 19 .300 492.100 '3/9 GREEN ZONEUnassigned17 
Firehouse Telex BTR-800 F TX 1.275 493.375 ' GREEN ZONEUnassigned17 
TNT Studio Telex BTR-800 F TX .725 494.100 ' GREEN ZONEUnassigned18 
Firehouse Telex BTR-800 F TX 1.625 495.725 ' GREEN ZONEUnassigned18 
Firehouse Telex BTR-800 F TX .300 496.025 ' GREEN ZONEUnassigned18 
TNT Studio Telex BTR-800 F TX .775 496.800 ' GREEN ZONEUnassigned18 
Firehouse Telex BTR-800 F TX .650 497.450 ' GREEN ZONEUnassigned18 
NBAE Matt Lectrosonics Standard Block 19 .350 497.800 '7/2 GREEN ZONEUnassigned18 
Firehouse Telex BTR-800 F TX .700 498.500 ' GREEN ZONEUnassigned18 
Firehouse Telex BTR-800 F TX 1.275 499.775 ' GREEN ZONEUnassigned18 
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Firehouse Shure PSM-1000 G10 .650 500.425 ' GREEN ZONEUnassigned19 
Firehouse Telex BTR-800 H TX 1.325 501.750 ' GREEN ZONEUnassigned19 
Firehouse HME Pro 850 1 TX 1.525 503.275 ' GREEN ZONEUnassigned19 
Firehouse Telex BTR-800 H TX 1.050 504.325 ' GREEN ZONEUnassigned19 
Firehouse HME Pro 850 1 TX 1.250 505.575 ' GREEN ZONEUnassigned19 
Firehouse Shure PSM-1000 G10 .875 506.450 ' GREEN ZONEUnassigned20 
Firehouse Shure PSM-1000 G10 .625 507.075 ' GREEN ZONEUnassigned20 
Firehouse HME Pro 850 2 TX 1.350 508.425 ' GREEN ZONEUnassigned20 
Firehouse HME Pro 850 2 TX 3.050 511.475 ' GREEN ZONEUnassigned20 
NBAE Allen Green Lectrosonics Standard Block 20 .525 512.000 '0/0 GREEN ZONEUnassigned20 
Firehouse Shure PSM-1000 G10 6.175 518.175 ' GREEN ZONEUnassigned22 N 
NBAE Jose Smith Lectrosonics Standard Block 20 .425 518.600 '4/2 GREEN ZONEUnassigned22 N 
Firehouse Telex BTR-800 A TX .300 518.900 ' GREEN ZONEUnassigned22 N 
Revolt Generic .400 519.300 ' GREEN ZONEUnassigned22 N 
Firehouse Shure PSM-1000 G10 .325 519.625 ' GREEN ZONEUnassigned22 N 
Firehouse Shure PSM-1000 G10 .650 520.275 ' GREEN ZONEUnassigned22 N 
ESPN Radio Bob White Lectrosonics Standard Block 20 .425 520.700 '5/7 GREEN ZONEUnassigned22 N 
Firehouse TELEX A2 Shure PSM-1000 G10 .600 521.300 ' GREEN ZONEUnassigned22 N 
NBAE Guss Lectrosonics Standard Block 20 .400 521.700 '6/1 GREEN ZONEUnassigned22 N 
Firehouse Telex BTR-800 A TX .400 522.100 ' GREEN ZONEUnassigned22 N 
Firehouse Telex BTR-800 A TX 1.325 523.425 ' GREEN ZONEUnassigned22 N 
Hawks.com Generic .275 523.700 ' GREEN ZONEUnassigned22 N 
NBAE Jose Smith Lectrosonics Standard Block 20 .400 524.100 '7/9 GREEN ZONEUnassigned23 
NBAE Allen Green Lectrosonics Standard Block 20 .300 524.400 '7/C GREEN ZONEUnassigned23 
Firehouse Telex BTR-800 A TX .375 524.775 ' GREEN ZONEUnassigned23 
Firehouse Shure PSM-1000 G10 .450 525.225 ' GREEN ZONEUnassigned23 
Firehouse Telex BTR-800 A TX .375 525.600 ' GREEN ZONEUnassigned23 
Firehouse Shure PSM-1000 G10 .400 526.000 ' GREEN ZONEUnassigned23 
New Orleans Pelicans Sennheiser Evol G2 A .350 526.350 ' GREEN ZONEUnassigned23 
TNT Studio Senn IFB Sennheiser Evol G3 A .575 526.925 ' GREEN ZONEUnassigned23 
Matt Stanton Mil Bucks Sennheiser Evol G1 A .300 527.225 ' GREEN ZONEUnassigned23 
Fox Sports Dave Generic .300 527.525 ' GREEN ZONEUnassigned23 
NBAE Jose Smith Lectrosonics Standard Block 20 .575 528.100 'A/1 GREEN ZONEUnassigned23 
Firehouse Telex BTR-800 A TX .325 528.425 ' GREEN ZONEUnassigned23 
Firehouse TELEX A2 Shure PSM-1000 G10 .350 528.775 ' GREEN ZONEUnassigned23 
WDSU Lectrosonics Standard Block 20 .425 529.200 'A/C GREEN ZONEUnassigned23 
Firehouse Shure PSM-1000 G10 .575 529.775 ' GREEN ZONEUnassigned23 
Hip Hop Non Stop Sennheiser Evol G2 A .675 530.450 ' GREEN ZONEUnassigned24 D
TNT Studio Senn IFB Sennheiser Evol G3 A 5.475 535.925 ' GREEN ZONEUnassigned24 D
Firehouse Shure PSM-1000 G10 .450 536.375 ' GREEN ZONEUnassigned25 
TNT Studio Telex BTR-800 B TX .700 537.075 ' GREEN ZONEUnassigned25 
TNT Game IFB Lectrosonics Standard Block 21 .525 537.600 '0/0 GREEN ZONEUnassigned25 
Firehouse Shure PSM-1000 G10 .325 537.925 ' GREEN ZONEUnassigned25 
TNT Studio Senn IFB Sennheiser Evol G3 A .625 538.550 ' GREEN ZONEUnassigned25 
TNT Studio Telex BTR-800 B TX .325 538.875 ' GREEN ZONEUnassigned25 
TNT Game IFB Lectrosonics Standard Block 21 .425 539.300 '1/1 GREEN ZONEUnassigned25 
Firehouse Shure PSM-1000 G10 .325 539.625 ' GREEN ZONEUnassigned25 
TNT Game IFB Lectrosonics Standard Block 21 .475 540.100 '1/9 GREEN ZONEUnassigned25 
TNT Studio Senn IFB Sennheiser Evol G3 A .425 540.525 ' GREEN ZONEUnassigned25 
Firehouse Shure PSM-1000 G10 .375 540.900 ' GREEN ZONEUnassigned25 
ESPN Radio Bob White Lectrosonics Standard Block 21 .400 541.300 '2/5 GREEN ZONEUnassigned25 
Firehouse Shure PSM-1000 G10 .300 541.600 ' GREEN ZONEUnassigned25 
TNT Game IFB Lectrosonics Standard Block 21 .400 542.000 '2/C GREEN ZONEUnassigned25 
Spanish ENG Generic .500 542.500 ' GREEN ZONEUnassigned26 D
Fox Sports Dave Generic 5.450 547.950 ' GREEN ZONEUnassigned26 D
Firehouse Telex BTR-800 B TX .300 548.250 ' GREEN ZONEUnassigned27 
Firehouse HME Pro 850 4 TX .300 548.550 ' GREEN ZONEUnassigned27 
Cameron Cox WOAI Sennheiser Evol G2 A .300 548.850 ' GREEN ZONEUnassigned27 

Firehouse
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Telex BTR-800 B TX .300 549.150 ' GREEN ZONEUnassigned27 
TNT Studio Senn IRB Sennheiser Evol G3 A .325 549.475 ' GREEN ZONEUnassigned27 
TNT Game IFB Lectrosonics Standard Block 21 .425 549.900 '7/B GREEN ZONEUnassigned27 
NBAE Willie O Lectrosonics Standard Block 21 .300 550.200 '7/E GREEN ZONEUnassigned27 
TNT Studio Telex BTR-800 B TX .300 550.500 ' GREEN ZONEUnassigned27 
Firehouse HME Pro 850 4 TX .475 550.975 ' GREEN ZONEUnassigned27 
Firehouse Telex BTR-800 B TX .325 551.300 ' GREEN ZONEUnassigned27 
Ty Williams NBAE Lectrosonics Standard Block 21 .300 551.600 '8/C GREEN ZONEUnassigned27 
TNT Studio Senn IFB Sennheiser Evol G3 A .350 551.950 ' GREEN ZONEUnassigned27 
Firehouse Telex BTR-800 B TX .300 552.250 ' GREEN ZONEUnassigned27 
Kenny Delbert Lectrosonics Standard Block 21 .350 552.600 '9/6 GREEN ZONEUnassigned27 
NBAE Allen Green Lectrosonics Standard Block 21 .300 552.900 '9/9 GREEN ZONEUnassigned27 
Firehouse Telex BTR-800 B TX .400 553.300 ' GREEN ZONEUnassigned27 
Eric Ladet Lectrosonics Standard Block 21 .300 553.600 'A/0 GREEN ZONEUnassigned27 
Firehouse Telex BTR-800 B TX .300 553.900 ' GREEN ZONEUnassigned27 
TNT Game Telex BTR-800 C TX .475 554.375 ' GREEN ZONEUnassigned28 N 
NBAE Dan Donatti Lectrosonics Standard Block 21 .325 554.700 'A/B GREEN ZONEUnassigned28 N 
Prototype Test RADcom G1 UHF .450 555.150 ' GREEN ZONEUnassigned28 N 
NBAE Guss Lectrosonics Standard Block 21 1.250 556.400 'B/C GREEN ZONEUnassigned28 N 
NBAE Dan Donatti Lectrosonics Standard Block 21 .300 556.700 'B/F GREEN ZONEUnassigned28 N 
NBA TV Telex BTR-800 C TX .325 557.025 ' GREEN ZONEUnassigned28 N 
Phoenix Suns Generic .325 557.350 ' GREEN ZONEUnassigned28 N 
TNT Studio Telex BTR-800 C TX .300 557.650 ' GREEN ZONEUnassigned28 N 
TNT Game Telex BTR-800 C TX .425 558.075 ' GREEN ZONEUnassigned28 N 
NBAE Jose Smith Lectrosonics Standard Block 21 1.325 559.400 'D/A GREEN ZONEUnassigned28 N 
TNT Game Telex BTR-800 C TX .575 559.975 ' GREEN ZONEUnassigned28 N 
TNT Studio Telex BTR-800 C TX .375 560.350 ' GREEN ZONEUnassigned29 
Fox Sports Lectrosonics Standard Block 21 .350 560.700 'E/7 GREEN ZONEUnassigned29 
TNT Game Telex BTR-800 C TX .325 561.025 ' GREEN ZONEUnassigned29 
Ty Williams NBAE Lectrosonics Standard Block 21 .375 561.400 'E/E GREEN ZONEUnassigned29 
Alan Gilham Lectrosonics Standard Block 21 .300 561.700 'F/1 GREEN ZONEUnassigned29 
Turner BJ Lectrosonics Standard Block 21 .300 562.000 'F/4 GREEN ZONEUnassigned29 
TNT Game Telex BTR-800 C TX .300 562.300 ' GREEN ZONEUnassigned29 
ENG John Scott Lectrosonics Standard Block 21 .400 562.700 'F/B GREEN ZONEUnassigned29 
TNT Game IFB Lectrosonics Standard Block 22 .500 563.200 '0/0 GREEN ZONEUnassigned29 
NBAE Willie O Lectrosonics Standard Block 22 .500 563.700 '0/5 GREEN ZONEUnassigned29 
TNT Game IFB Lectrosonics Standard Block 22 .800 564.500 '0/D GREEN ZONEUnassigned29 
Fox Sports Lectrosonics Standard Block 22 .600 565.100 '1/3 GREEN ZONEUnassigned29 
TNT Game IFB Lectrosonics Standard Block 22 .600 565.700 '1/9 GREEN ZONEUnassigned29 
TNT Studio Senn IFB Generic .350 566.050 ' GREEN ZONEUnassigned30 
TNT Game IFB Lectrosonics Standard Block 22 .350 566.400 '2/0 GREEN ZONEUnassigned30 
DanSzafra ENG Generic .350 566.750 ' GREEN ZONEUnassigned30 
TNT Studio Senn IFB Generic .300 567.050 ' GREEN ZONEUnassigned30 
TNT Studio Senn IFB Generic .600 567.650 ' GREEN ZONEUnassigned30 
TNT Studio Telex BTR-800 C TX .300 567.950 ' GREEN ZONEUnassigned30 
TNT Studio Senn IFB Generic .400 568.350 ' GREEN ZONEUnassigned30 
NBA TV Telex BTR-800 C TX .300 568.650 ' GREEN ZONEUnassigned30 
TNT Studio Senn IFB Generic .500 569.150 ' GREEN ZONEUnassigned30 
NBA TV Telex BTR-800 C TX .325 569.475 ' GREEN ZONEUnassigned30 
TNT Studio Senn IFB Generic .600 570.075 ' GREEN ZONEUnassigned30 
TNT Game IFB Lectrosonics Standard Block 22 .425 570.500 '4/9 GREEN ZONEUnassigned30 
NBA TV IFB Lectrosonics Standard Block 22 .400 570.900 '4/D GREEN ZONEUnassigned30 
TNT Studio Senn IFB Generic .500 571.400 ' GREEN ZONEUnassigned30 
Scott Bell Lectrosonics Standard Block 22 .300 571.700 '5/5 GREEN ZONEUnassigned30 
NBA TV IFB Lectrosonics Standard Block 22 .300 572.000 '5/8 GREEN ZONEUnassigned30 
Batbold Sengee Generic .375 572.375 ' GREEN ZONEUnassigned31 D
NBAE Evan Rockets Lectrosonics Standard Block 22 .925 573.300 '6/5 GREEN ZONEUnassigned31 D
TNT Studio Senn IFB Generic 4.775 578.075 ' GREEN ZONEUnassigned32 

Clair Back Line
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Shure UHF-R J5 .325 578.400 ' GREEN ZONEUnassigned32 
Firehouse Shure UHF-R J5 .350 578.750 ' GREEN ZONEUnassigned32 
TNT J5 Shure Generic .575 579.325 ' GREEN ZONEUnassigned32 
NBA TV IFB Lectrosonics Standard Block 22 .375 579.700 'A/5 GREEN ZONEUnassigned32 
Firehouse Shure UHF-R J5 .550 580.250 ' GREEN ZONEUnassigned32 
Firehouse Shure UHF-R J5 .500 580.750 ' GREEN ZONEUnassigned32 
Quantum Playermic Generic .325 581.075 ' GREEN ZONEUnassigned32 
Firehouse Sennheiser EM3732-II L .375 581.450 ' GREEN ZONEUnassigned32 
Rob Lynch Generic .405 581.855 ' GREEN ZONEUnassigned32 
Quantum Playermic Generic .395 582.250 ' GREEN ZONEUnassigned32 
Firehouse Shure UHF-R J5 .300 582.550 ' GREEN ZONEUnassigned32 
Cox Sports Lectrosonics Standard Block 22 .350 582.900 'C/5 GREEN ZONEUnassigned32 
Quantum Playermic Generic .850 583.750 ' GREEN ZONEUnassigned32 
TNT Shure J5 Generic .700 584.450 ' GREEN ZONEUnassigned33 
Quantum Playermic Generic 1.200 585.650 ' GREEN ZONEUnassigned33 
Firehouse Shure UHF-R J5 .550 586.200 ' GREEN ZONEUnassigned33 
Rob Lynch Generic .655 586.855 ' GREEN ZONEUnassigned33 
DanSzafra ENG Generic .270 587.125 ' GREEN ZONEUnassigned33 
MBN Rock Generic .425 587.550 ' GREEN ZONEUnassigned33 
Quantum Playermic Generic .725 588.275 ' GREEN ZONEUnassigned33 
KSAT Mark Mendez Generic .325 588.600 ' GREEN ZONEUnassigned33 
Brools Meriwheather Generic .400 589.000 ' GREEN ZONEUnassigned33 
Ted Price Spurring HeavilGeneric .750 589.750 ' GREEN ZONEUnassigned33 
Firehouse Telex BTR-800 E TX 2.100 591.850 ' GREEN ZONEUnassigned34 
Quantum Playermic Generic .450 592.300 ' GREEN ZONEUnassigned34 
Firehouse Telex BTR-800 E TX .650 592.950 ' GREEN ZONEUnassigned34 
Firehouse Telex BTR-800 E TX 1.475 594.425 ' GREEN ZONEUnassigned34 
ESPN Radio Bob White Lectrosonics Standard Block 23 .775 595.200 '4/0 GREEN ZONEUnassigned34 
Firehouse Telex BTR-800 E TX 4.250 599.450 ' GREEN ZONEUnassigned35 
Firehouse Telex BTR-800 E TX 1.000 600.450 ' GREEN ZONEUnassigned35 
Firehouse Telex BTR-800 E TX 1.125 601.575 ' GREEN ZONEUnassigned35 
Firehouse Generic 6.725 608.300 ' GREEN ZONEUnassigned37 
Firehouse Generic .825 609.125 ' GREEN ZONEUnassigned37 
Firehouse Generic .700 609.825 ' GREEN ZONEUnassigned37 
Firehouse Generic .650 610.475 ' GREEN ZONEUnassigned37 
Firehouse Generic .625 611.100 ' GREEN ZONEUnassigned37 
Firehouse Generic .975 612.075 ' GREEN ZONEUnassigned37 
Firehouse Generic 1.025 613.100 ' GREEN ZONEUnassigned37 
Firehouse Generic .600 613.700 ' GREEN ZONEUnassigned37 
Firehouse Telex BTR-800 1 RX .500 614.200 ' GREEN ZONEUnassigned38 
Kenny Delbert Lectrosonics Standard Block 24 .300 614.500 '0/1 GREEN ZONEUnassigned38 
FOX Sports BOCC Prod Lectrosonics Standard Block 24 .500 615.000 '0/6 GREEN ZONEUnassigned38 
TNT Studio Senn mic Generic .375 615.375 ' GREEN ZONEUnassigned38 
Scott Bell Lectrosonics Standard Block 24 .325 615.700 '0/D GREEN ZONEUnassigned38 
Firehouse Telex BTR-800 1 RX .425 616.125 ' GREEN ZONEUnassigned38 
TNT Studio Senn mic Generic .300 616.425 ' GREEN ZONEUnassigned38 
WVUE Lectrosonics Standard Block 24 .675 617.100 '1/B GREEN ZONEUnassigned38 
NBAE Willie O Lectrosonics Standard Block 24 .600 617.700 '2/1 GREEN ZONEUnassigned38 
FOX Sports BOCC Prod Lectrosonics Standard Block 24 1.100 618.800 '2/C GREEN ZONEUnassigned38 
TNT Studio Senn mic Generic .325 619.125 ' GREEN ZONEUnassigned38 
Firehouse Telex BTR-800 1 RX .375 619.500 ' GREEN ZONEUnassigned38 
ENG Brian Peterson Lectrosonics Standard Block 24 1.300 620.800 '4/0 GREEN ZONEUnassigned39 
Firehouse Telex BTR-800 1 RX .300 621.100 ' GREEN ZONEUnassigned39 
NBAE James Rippe Lectrosonics Standard Block 24 .900 622.000 '4/C GREEN ZONEUnassigned39 
Firehouse Shure UHF-R J5 1.225 623.225 ' GREEN ZONEUnassigned39 
Turner Jioe Lectrosonics Standard Block 24 2.475 625.700 '7/1 GREEN ZONEUnassigned39 
Firehouse Shure UHF-R J5 .650 626.350 ' GREEN ZONEUnassigned40 
NBA TV Generic .300 626.650 ' GREEN ZONEUnassigned40 

NBAE James Rippe
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Lectrosonics Standard Block 24 .550 627.200 '8/0 GREEN ZONEUnassigned40 
TNT Studio Senn mic Generic .350 627.550 ' GREEN ZONEUnassigned40 
NBA TV Generic .300 627.850 ' GREEN ZONEUnassigned40 
Firehouse Shure UHF-R J5 .500 628.350 ' GREEN ZONEUnassigned40 
TNT Studio Senn mic Generic .300 628.650 ' GREEN ZONEUnassigned40 
NBA TV Generic .350 629.000 ' GREEN ZONEUnassigned40 
TNT Studio Senn mic Generic .325 629.325 ' GREEN ZONEUnassigned40 
Turner BJ Lectrosonics Standard Block 24 .675 630.000 '9/C GREEN ZONEUnassigned40 
Aymec du France Sennheiser Evol G2 B .300 630.300 ' GREEN ZONEUnassigned40 
NBAE Willie O Lectrosonics Standard Block 24 .400 630.700 'A/3 GREEN ZONEUnassigned40 
NAE Brad Sennheiser Evol G2 B .300 631.000 ' GREEN ZONEUnassigned40 
Firehouse Shure UHF-R J5 .700 631.700 ' GREEN ZONEUnassigned40 
Firehouse Telex BTR-800 2 RX .400 632.100 ' GREEN ZONEUnassigned41 
Firehouse HME Pro 850 9 RX .350 632.450 ' GREEN ZONEUnassigned41 
TNT Studio Telex BTR-800 2 RX .550 633.000 ' GREEN ZONEUnassigned41 
Firehouse Telex BTR-800 2 RX .375 633.375 ' GREEN ZONEUnassigned41 
NBAE Willie O Lectrosonics Standard Block 24 .425 633.800 'C/2 GREEN ZONEUnassigned41 
Firehouse HME Pro 850 9 RX .375 634.175 ' GREEN ZONEUnassigned41 
Firehouse Telex BTR-800 2 RX .325 634.500 ' GREEN ZONEUnassigned41 
TNT Studio Telex BTR-800 2 RX .300 634.800 ' GREEN ZONEUnassigned41 
Firehouse Telex BTR-800 2 RX .425 635.225 ' GREEN ZONEUnassigned41 
Firehouse HME Pro 850 9 RX .475 635.700 ' GREEN ZONEUnassigned41 
Firehouse Telex BTR-800 2 RX .400 636.100 ' GREEN ZONEUnassigned41 
Firehouse HME Pro 850 9 RX .300 636.400 ' GREEN ZONEUnassigned41 

Sennheiser Evol G3 B .725 637.125 ' GREEN ZONEUnassigned41 
Firehouse Telex BTR-800 2 RX .375 637.500 ' GREEN ZONEUnassigned41 
Firehouse Telex BTR-800 2 RX .300 637.800 ' GREEN ZONEUnassigned41 
Firehouse Telex BTR-800 2 RX .425 638.225 ' GREEN ZONEUnassigned42 
TNT Studio Telex BTR-800 2 RX .300 638.525 ' GREEN ZONEUnassigned42 
TNT Game Shure UHF-R L3 .425 638.950 ' GREEN ZONEUnassigned42 
Firehouse Telex BTR-800 2 RX .350 639.300 ' GREEN ZONEUnassigned42 
Firehouse Telex BTR-800 2 RX .500 639.800 ' GREEN ZONEUnassigned42 
Kenny Delbert Lectrosonics Standard Block 25 .400 640.200 '0/2 GREEN ZONEUnassigned42 
Firehouse Telex BTR-800 2 RX .325 640.525 ' GREEN ZONEUnassigned42 
TNT Studio Telex BTR-800 2 RX .475 641.000 ' GREEN ZONEUnassigned42 
Firehouse Telex BTR-800 2 RX .300 641.300 ' GREEN ZONEUnassigned42 
TNT Game Shure UHF-R L3 .300 641.600 ' GREEN ZONEUnassigned42 
Firehouse HME Pro 850 9 RX .300 641.900 ' GREEN ZONEUnassigned42 
Firehouse Telex BTR-800 2 RX .300 642.200 ' GREEN ZONEUnassigned42 
Firehouse HME Pro 850 9 RX .400 642.600 ' GREEN ZONEUnassigned42 
TNT Game Shure UHF-R L3 .375 642.975 ' GREEN ZONEUnassigned42 
TNT Studio Telex BTR-800 2 RX .375 643.350 ' GREEN ZONEUnassigned42 
Firehouse Telex BTR-800 2 RX .300 643.650 ' GREEN ZONEUnassigned42 
TNT Shure Shure UHF-R L3 .300 643.950 ' GREEN ZONEUnassigned42 
Firehouse HME Pro 850 9 RX .300 644.250 ' GREEN ZONEUnassigned43 
Firehouse Telex BTR-800 2 RX .300 644.550 ' GREEN ZONEUnassigned43 
Firehouse HME Pro 850 9 RX .400 644.950 ' GREEN ZONEUnassigned43 
TNT Game Shure UHF-R L3 .375 645.325 ' GREEN ZONEUnassigned43 
Firehouse HME Pro 850 9 RX .475 645.800 ' GREEN ZONEUnassigned43 
Coach mics BEXEL Zaxcom Standard Block 25 .400 646.200 ' GREEN ZONEUnassigned43 
Firehouse Shure UHF-R L3 .300 646.500 ' GREEN ZONEUnassigned43 
Firehouse Telex BTR-800 2 RX .300 646.800 ' GREEN ZONEUnassigned43 
TNT Game Shure UHF-R L3 .375 647.175 ' GREEN ZONEUnassigned43 
Firehouse HME Pro 850 9 RX .425 647.600 ' GREEN ZONEUnassigned43 
Firehouse Shure UHF-R L3 .350 647.950 ' GREEN ZONEUnassigned43 
Firehouse HME Pro 850 9 RX .350 648.300 ' GREEN ZONEUnassigned43 
Firehouse Shure UHF-R L3 .400 648.700 ' GREEN ZONEUnassigned43 
Firehouse HME Pro 850 9 RX .400 649.100 ' GREEN ZONEUnassigned43 
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Coach mics BEXEL Zaxcom Standard Block 25 .400 649.500 ' GREEN ZONEUnassigned43 
Firehouse Shure UHF-R L3 .300 649.800 ' GREEN ZONEUnassigned43 
Firehouse HME Pro 850 A RX .300 650.100 ' GREEN ZONEUnassigned44 
NBA TV Telex BTR-800 3 RX .300 650.400 ' GREEN ZONEUnassigned44 
Firehouse HME Pro 850 A RX .525 650.925 ' GREEN ZONEUnassigned44 
TNT Game Telex BTR-800 3 RX .300 651.225 ' GREEN ZONEUnassigned44 
Firehouse HME Pro 850 A RX .300 651.525 ' GREEN ZONEUnassigned44 
NBA TV Telex BTR-800 3 RX .300 651.825 ' GREEN ZONEUnassigned44 
Firehouse HME Pro 850 A RX .425 652.250 ' GREEN ZONEUnassigned44 
TNT Game Telex BTR-800 3 RX .300 652.550 ' GREEN ZONEUnassigned44 
Firehouse HME Pro 850 A RX .325 652.875 ' GREEN ZONEUnassigned44 
NBA TV Telex BTR-800 3 RX .300 653.175 ' GREEN ZONEUnassigned44 
TNT Game Telex BTR-800 3 RX .300 653.475 ' GREEN ZONEUnassigned44 
Firehouse HME Pro 850 A RX .300 653.775 ' GREEN ZONEUnassigned44 
NBA TV Telex BTR-800 3 RX .300 654.075 ' GREEN ZONEUnassigned44 
TNT Game Telex BTR-800 3 RX .425 654.500 ' GREEN ZONEUnassigned44 
WGNO Lectrosonics Standard Block 25 .300 654.800 '9/4 GREEN ZONEUnassigned44 
Firehouse HME Pro 850 A RX .300 655.100 ' GREEN ZONEUnassigned44 
TNT Game Telex BTR-800 3 RX .300 655.400 ' GREEN ZONEUnassigned44 
NBA TV Telex BTR-800 3 RX .300 655.700 ' GREEN ZONEUnassigned44 
Firehouse HME Pro 850 A RX .500 656.200 ' GREEN ZONEUnassigned45 
Firehouse Telex BTR-800 3 RX .425 656.625 ' GREEN ZONEUnassigned45 
TNT Game Telex BTR-800 3 RX .575 657.200 ' GREEN ZONEUnassigned45 
TNT Shure Shure UHF-R L3 .300 657.500 ' GREEN ZONEUnassigned45 
TNT Game Telex BTR-800 3 RX .300 657.800 ' GREEN ZONEUnassigned45 
Firehouse Telex BTR-800 3 RX .300 658.100 ' GREEN ZONEUnassigned45 
Quantum Playermic IFB Generic .300 658.400 ' GREEN ZONEUnassigned45 
Quantum Playermic IFB Generic .300 658.700 ' GREEN ZONEUnassigned45 
TNT Game Telex BTR-800 3 RX .300 659.000 ' GREEN ZONEUnassigned45 
Quantum Playermic IFB Generic .400 659.400 ' GREEN ZONEUnassigned45 
Firehouse Telex BTR-800 3 RX .400 659.800 ' GREEN ZONEUnassigned45 
TNT Game Telex BTR-800 3 RX .300 660.100 ' GREEN ZONEUnassigned45 
Coach mics BEXEL Zaxcom Standard Block 25 .400 660.500 ' GREEN ZONEUnassigned45 
Quantum Playermic IFB Generic .300 660.800 ' GREEN ZONEUnassigned45 
Quantum Playermic IFB Generic .400 661.200 ' GREEN ZONEUnassigned45 
Miami Heat Sony UWP 42/44 .300 661.500 '45-44 GREEN ZONEUnassigned45 
Channel 15 Mobile Generic .375 661.875 ' GREEN ZONEUnassigned45 
Firehouse Telex BTR-800 3 RX .425 662.300 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .575 662.875 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .475 663.350 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .575 663.925 ' GREEN ZONEUnassigned46 
Quantum Playermic Generic .375 664.300 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .775 665.075 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .375 665.450 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .300 665.750 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .600 666.350 ' GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .325 666.675 ' GREEN ZONEUnassigned46 
ENG Brian Peterson Lectrosonics Standard Block 26 .325 667.000 '0/E GREEN ZONEUnassigned46 
NBAE Guss Lectrosonics Standard Block 26 .300 667.300 '1/1 GREEN ZONEUnassigned46 
Firehouse Telex BTR-800 3 RX .450 667.750 ' GREEN ZONEUnassigned46 
TNT Studio Telex BTR-800 4 RX .400 668.150 ' GREEN ZONEUnassigned47 D
TNT IFB Lectrosonics Standard Block 26 .350 668.500 '1/D GREEN ZONEUnassigned47 D
TNT Studio Telex BTR-800 4 RX .325 668.825 ' GREEN ZONEUnassigned47 D
ENG Brian Peterson Lectrosonics Standard Block 26 .675 669.500 '2/7 GREEN ZONEUnassigned47 D
TNT Studio Telex BTR-800 4 RX .300 669.800 ' GREEN ZONEUnassigned47 D
TNT IFB Lectrosonics Standard Block 26 .300 670.100 '2/D GREEN ZONEUnassigned47 D
TNT Studio Telex BTR-800 4 RX 1.375 671.475 ' GREEN ZONEUnassigned47 D
TNT Studio Telex BTR-800 4 RX .975 672.450 ' GREEN ZONEUnassigned47 D

TNT Studio Senn mic
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Generic 1.275 673.725 ' GREEN ZONEUnassigned47 D
Sony 6 India Generic .400 674.125 ' GREEN ZONEUnassigned48 
Alan Gilham Lectrosonics Standard Block 26 .375 674.500 '5/9 GREEN ZONEUnassigned48 
Fox Sports Lectrosonics Standard Block 26 .300 674.800 '5/C GREEN ZONEUnassigned48 
NBAE Brad Lectrosonics Standard Block 26 .300 675.100 '5/F GREEN ZONEUnassigned48 
NBAE Anthony Miller Lectrosonics Standard Block 26 .300 675.400 '6/2 GREEN ZONEUnassigned48 
TNT Studio Senn mic Generic .475 675.875 ' GREEN ZONEUnassigned48 
Firehouse Telex BTR-800 4 RX .300 676.175 ' GREEN ZONEUnassigned48 
TNT Studio Telex BTR-800 4 RX .300 676.475 ' GREEN ZONEUnassigned48 
Quantum Playermic Generic .325 676.800 ' GREEN ZONEUnassigned48 
Firehouse Telex BTR-800 4 RX .475 677.275 ' GREEN ZONEUnassigned48 
TNT Studio Telex BTR-800 4 RX .300 677.575 ' GREEN ZONEUnassigned48 
Quantum Playermic Generic .375 677.950 ' GREEN ZONEUnassigned48 
Firehouse Telex BTR-800 4 RX .575 678.525 ' GREEN ZONEUnassigned48 
Quantum Playermic Generic .450 678.975 ' GREEN ZONEUnassigned48 
TNT Studio Telex BTR-800 4 RX .525 679.500 ' GREEN ZONEUnassigned48 
Quantum Playermic Generic .325 679.825 ' GREEN ZONEUnassigned48 
Firehouse Telex BTR-800 4 RX .325 680.150 ' GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .525 680.675 ' GREEN ZONEUnassigned49 
TNT Studio Telex BTR-800 4 RX .300 680.975 ' GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .350 681.325 ' GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .300 681.625 ' GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .575 682.200 ' GREEN ZONEUnassigned49 
TNT Studio Telex BTR-800 4 RX .425 682.625 ' GREEN ZONEUnassigned49 
TNT Studio Senn mic Generic .300 682.925 ' GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .575 683.500 ' GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .375 683.875 ' GREEN ZONEUnassigned49 
Alan Gilham Lectrosonics Standard Block 26 .425 684.300 'B/B GREEN ZONEUnassigned49 
NBAE Brad Lectrosonics Standard Block 26 .300 684.600 'B/E GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .325 684.925 ' GREEN ZONEUnassigned49 
Firehouse Telex BTR-800 4 RX .350 685.275 ' GREEN ZONEUnassigned49 
Quantum Playermic Generic .375 685.650 ' GREEN ZONEUnassigned49 
Allen Green IFB Lectrosonics Standard Block 26 4.950 690.600 'F/A GREEN ZONEUnassigned50 D
Firehouse Shure UHF-R L3 1.550 692.150 ' GREEN ZONEUnassigned51 
Firehouse Shure UHF-R L3 .575 692.725 ' GREEN ZONEUnassigned51 
Firehouse Shure UHF-R L3 .300 693.025 ' GREEN ZONEUnassigned51 
ENG John Scott Lectrosonics Standard Block 27 .375 693.400 '1/6 GREEN ZONEUnassigned51 
TNT Studio Senn mic Generic 1.050 694.450 ' GREEN ZONEUnassigned51 
Firehouse HME Pro 850 C RX .300 694.750 ' GREEN ZONEUnassigned51 
TNT Studio Senn mic Generic .550 695.300 ' GREEN ZONEUnassigned51 
Firehouse Shure UHF-R L3 .325 695.625 ' GREEN ZONEUnassigned51 
Firehouse HME Pro 850 C RX .425 696.050 ' GREEN ZONEUnassigned51 
TNT Studio Senn mic Generic .550 696.600 ' GREEN ZONEUnassigned51 
Firehouse HME Pro 850 C RX .375 696.975 ' GREEN ZONEUnassigned51 
Quantum Playermic 6 Generic .350 697.325 ' GREEN ZONEUnassigned51 
ENG John Scott Lectrosonics Standard Block 27 .375 697.700 '4/1 GREEN ZONEUnassigned51 
Firehouse HME Pro 850 C RX .300 698.000 ' GREEN ZONEUnassigned51 

This report was prepared by:

James Stoffo
31146 Atlantis Drive, Big Pine Key, Florida 33043

(503) 863-7426
jsrfguy@aol.com
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